Down-regulation of calcium/calmodulin-dependent protein kinase kinase 2 by androgen deprivation induces castration-resistant prostate cancer.
Conversion into androgen-hypersensitive state and adaptation to the low concentration of androgen during ADT cause relapse of prostate cancer (PCa). It is important to identify differentially expressed genes between PCa and normal prostate tissues and to reveal the function of these genes that are involved in progression of PCa. We performed cDNA microarray analysis to identify differentially expressed genes, calcium/calmodulin-dependent protein kinase kinase 2 (CAMKK2). Immunohistochemical analysis was conducted to investigate the relationship between the CAMKK2 expression level and prognosis. The function of CAMKK2 was assessed by generating CAMKK2 overexpressed LNCaP cells and by knockdown of CAMKK2. We identified CAMKK2 overexpressed six times in PCa more than normal prostate by cDNA microarray analysis. Immunohistochemical analysis of CAMKK2 protein showed that CAMKK2 protein was expressed more in PCa than normal tissue. However, the expression in the high-grade PCa diminished. Moreover, the narrowness of CAMKK2-positive area before ADT was a poor prognostic factor. Androgen-deprivation treatment from the medium in which LNCaP cells were cultured in the presence of 10 nM DHT repressed CAMKK2 expression. CAMKK2 overexpressed LNCaP cells (LNCaP/GFP-CAMKK2) attenuated androgen-sensitivity. Tumorigenesis of LNCaP/GFP-CAMKK2 cells in male SCID mice was decreased compared with control cells irrespective of castration. Finally, knockdown of CAMKK2 mRNA in LNCaP cells induced androgen-hypersensitivity and stimulated LNCaP cell proliferation. Induction of androgen-hypersensitivity after ADT may be involved in down-regulation of CAMKK2. This result may provide new therapeutic approach to keep androgen-sensitivity of PCa after ADT.